Role of the mitogen-activated protein kinase pathway in the differential response of bovine monocytes to Mycobacterium avium subsp. paratuberculosis and Mycobacterium avium subsp. avium.
We compared the kinetics of activation and antimicrobial activities of MAPK-p38 and MAPK-ERK in bovine monocytes infected with Mycobacterium avium subsp. paratuberculosis (MAP) and Mycobacterium avium subsp. avium (Maa). Monocytes were incubated with MAP or Maa organisms with or without a specific inhibitor of the MAPK-p38 pathway (SB203580), and MAPK phosphorylation and antimicrobial functions of monocytes were evaluated. At early time points MAPK-p38 phosphorylation was greater in MAP-infected bovine monocytes than in Maa-infected monocytes. At later time points MAPK-p38 phosphorylation by both organisms was similar. MAPKp38 phosphorylation in MAP-infected monocytes was similar to negative control cells, whereas in Maa-infected this activation remained greater than negative control cells. Increase phosphorylation MAPK-ERK was similar at all time points for both organisms. Bovine monocytes had minimal capacity to kill MAP organisms, to acidify MAP-containing phagosomes, or to form phagolysosome. Alternatively, bovine monocytes were able to kill Maa organisms. Addition of SB203580 to monocyte cultures increased phagosome acidification, phagolysosome formation, and killing of MAP and Maa organisms. Taken together these data indicate that early transient activation of MAPK-p38 in bovine mononuclear phagocytes by MAP organisms may be a key mechanism involved in the capacity of MAP to survive in bovine monocytes.